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MONOCLONAL ANTI-HUNAN IgG 4 ANTIBODIES. 
THEIR PRODUCTION AND USB 

This invention relates to monoclonal anti-human 
Ig6 4 antibodies, their production and use. 

In allergic diseases due to antigen-antibody 
reactions it has become possible to effect diagnosis 
and classification of the condition of such diseases 
and the selection of ah adequate choice of 
therapeutic course thanks to detection and 
identification of the causative substances 
(allergens) being enabled. This invention provides 
monoclonal antibodies useful as diagnostic agents for 
identifying allergens in allergic diseases such as 
exogenous bronchial asthma, atopic dermatitis, immune 
complex diseases etc. and for elucidation of their 
onset -mechanism. They can also be used for 
quantification of human serum total IgG. and the 
purification of polyclonal human IgG 4 . 

Of the four kinds of IgG subclasses, human 
IgG 4 is the minimal component CI - 4% of the total 
IgG) and its blood level is usually 0.2 - l mg/ml. 

H-E. Parish reported that IgG 4 has activity as 
an antibody causing anaphylaxis following a short 
time after sensitizing (Lancet, 2, 591 (1970)), while 
van der Glessen et al. states that IgG 4 also has 
another activity as a blocking antibody to inhibit 
IgB-mediated histamine release from mast and 

E" 0 !^ 1 ! 0 Ce " S (Int ' ArCh ' kll9rsy Appl * *»ol.. 
5fi. 62S (1976)). Thus, many researchers have come to 

be interested in the role which human IgG antibody 

Plays in Immediate allergin diseases such as 

bronchial asthma and atopic dermatitis. Recently 



lf/OB 2004 14:11 FAX 0113 243 044G UDL LEEDS ©023/048 



10 



- 2 - 0205352 

demand for a quantitative assay for human serum 
allergen-specific IgG 4 antibody bas increased. 

When a conventional polyclonal anti-human IgG 

antibody is used, its cross-reactive components are 

absorbed and removed by human IgGj, IgG 2 and 

lgG 3 so that its affinity for human lgG 4 is 

elevated. This decreases its potency and makes it 

difficult to prepare anti-human IgG 4 antibody for 

practical use. On the other band, such attempts as 

have been made using monoclonal ant i -human IgG 

antibody prepared by a hybridoma method (J. Lowe et 

Immunol,, 4Z. 329 (1982) and R. Djurup et al., 

Allergy. 3J.. 51 (1984)) resulted in an evaluation of 

IS the specificity of the antibody to IgG subclasses 

which was not satisfactory because such attempts 

usually used IgG subclasses derived from human 

myeloma serum not polyclonal human IgG subclasses, 

i.e. antibody specificity was not sufficiently 

20 guaranteed since reactions with myeloma serum IgG 

IsG 2» or * ar *ly occurred upon repeated 1 

evaluation. 
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The development of a new assay for human 
allergen specific Ig6 4 antibody whose human IgG 
subclass specificity is guaranteed Is strongly 
desired. A monoclonal antibody of the present 
invention can be produced in large quantities in the 
abdominal cavity of a mouse as an antibody whose 
properties are always homogenous. Accordingly, it is 
made possible to assay allergen specif ic -human IgG 
antibody by preparing a monoclonal ant i -human IgG 4 
antibody which can bind to a common and unique 4 
epitope of human IgG 4 with an equaly affinity. 

The monoclonal anti-human IgG 4 antibody Ce.g. 
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antibody HG4-S3G) of this invention, which may bo 
produced by a hybridoioa of an antibody forcing cell 
and a mouse myeloma cell, has the following 
characteristics: ~ 

1) The antibody shows a high affinity for human 
W 4 but does not bind to other human IgG 
subclasses* 

2) It shows high affinity for a specific human 
IgG 4 antibody bound to antigens, but does not bind 
to other specific human IgG subclass antibodies. 

3) It recognises the Fc fragment of human IgG . 

4) It is a mouse IgG^b. 

Antibody having the above properties can be used 
for assay of allergen-specific IgG, antibody and 
Immune complex by RAST or EL ISA and in the 
elucidation of the onset mechanism of allergic 
diseases. Since the antibody shows little non- 
specific affinity in normal serum, it can also be 
used for assay of allergen-specific IgG 4 antibody 
by making use of commercial allergen disks prepared 
for assay of lg E antibody and carriers l«eISS 
allergens (for example, coated tubes, beads, etc')! 

In the drawings:- 



Fig. 1 shows the affinity of 125 I-labeled 
HG4-53G for each subclass of I 8 g non-specif ically 

oTi^riV, 1 " 0 "'" 1 " Plate ' Witb the concentration 
35 .1 « I " label ^ HG4-S3G added for reaction as the 

S^V" ** 125 I-labeled HG4~ 

536 binding to each human IgG subclass as the 
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ordinate. Fig. z shows the affinity d£ 125 j_ 
labeled HG4-S3G for each human IgG subclass in 
solution, with the concentration o£ HG4-S3G added for 
reaction as the abscissa and the percentage of 
I-labeled HG4-53G binding to each human IgG 
subclass as the ordinate. Fig. 3 shows the influence 
in the egg-albumin specific IgG assay system, when 
IgG 4 in the samples was absorbed with immobilized 
anti-himan IgG 4 antibody (HG4-53G), with the 
concentration of immobilized anti-human IgG used 
for absorption and removal of IgG 4 as the abscissa 
and the % between the amount CBo) of 125 I-labeled 
HG4-S3G or I-labeled HG4-536 binding to the disk 
without absorption of IgG 4 and that (B) of their 
binding to the disk with absorption of IgG A , as the 
ordinate. Fig. 4 shows a standard curve of 

I-labeled HG4-53G used in the Phadebas IgG RAST 
system against bee vemon, with the concentrations of 
bee venom-specific IgG standard solution as the 
abscissa and % of 125 I-labeled HG4-53G binding to 
the disk as the ordinate. Fig. 5 shows a standard 
curve of IgG 4 RAST against an egg-albumin allergen 
disk, with the concentrations of egg-albumin specific 
IgG 4 as the abscissa and * of 12S I-labeled 
HG4-S3G binding to the disk as the ordinate. 

Preparation of monoclonal nntlbodv n*^ ^* Mmn 
immunoglobulin fT ff G. Btr.) 

CI) Preparation of antibody-producing spleen cells 

To animals, such as mice, rats etc. immuno- 
globulin derived from human serum was intra- 
peritoneal^ administered together with Freund's 
complete adjuvant for immunization. Furthermore, 
about 3 weeks later, immunoglobulin derived from" 
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human serum (an additional stimulating amount) was 
intraperitoneal^ glV en together with alum adjuvant 
Three days later the spleen was isolated to prepared 
cell suspension fluid and use it as an antibody, 
producing cell for fusion. 

C2) Preparation of myeloma cell 

A hypoxanthine-guanine-phosphoribosyi 
transferase deficiency myeloma cell strain, for 
example, myeloma cell P3.NS-l/l. A g4.1 of BALB/C mouse 
thereafter abbreviated as NS-l/Ag) (Proc. Natl Toad 
5ci.. D.S.A.. 26, 4061 (1979)), was maintained m a 
medium, for example, fcPMI-1640 medium containing 15* 
fetal calf serum (PCS). Growing of NS-l/Ag was 
inhibited in bypoxanthine aminopterin thymidine 
medium (HAT). 

(3) Preparation of hybridoma 

The spleen cells prepared above (lj and the 
myeloma cells NS-l/Ag prepared above (2, were fused 
ill the presence of polyethylene glycol (PEG) 
according to the method of Oi and Herzenberg 

C1980)). San Prancisco. W.H. Freeman and Co ) 
Hybrid cells thus obtained were suspended in HAT 
medium and the suspension inoculated in wells on 
tissue culture plates. It was desirable that a small 
amount of thymus cell or the peritoneal exudate of 
BALB/C strain mouse exists therein as a nutrient 
cell on days, l, 2 . 3 , s . g and 11 after initiation 
of culture, half the amount of HAT medium of each 
well was exchanged for new HAT medium and 
furthermore, on days 14, 15 and 16 the half amount 
wes exchanged with a medium containing hypoxanthine 
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thymidine alone (HT medium). 

(4) Assay of anti-human immunoglobulin antibody 
producing hybrldoma 

CA) Assay based upon passive hemagglutination using 
human immunoglobulin-sensltized sheep erythrocytes 

According to the chromium chloride method (B.R* 
Gold and H.H. Fudenberg, J. Immunol., 859 
C1967)). sheep erythrocytes washed with chromium 
trichloride were sensitized with human 
immunoglobulin. Similarly, sheep erythrocytes 
sensitized with FC fragment. F Ca, b«) or human 
15 myeloma protein can be obtained. Using the 

sensitized sheep erythrocytes, the antibody-producing 
potency in culture supernatant was assayed by passive 
erythrocyte hemagglutination. 
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CB) Assay using ELISA method 



Human immunoglobulin was immobilized on the 
wells of polystyrene microtlterplate, using 0.0SM 
carbonate bu££er CpH 9.1). After the remaining 
25 binding sites were saturated with bovine serum 
albumin, the immunoglobulin was reacted with the 
culture-supernatant of the hybridoma. After washing 
it was reacted with peroxidase-conjugated anti-mouse 
Immunoglobulin antibody having no cross-affinity for 
human immunoglobulin. After washing, the resultant 
was reacted with a substrate Chydrogen peroxide and 
ABTS) and the absorbance of the reactant measured 
after stopping the reaction with sodium aside. 

35 C5) Cloning and -selection *f hybridomas 
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Hybridomas whose antibody activity has been 
recognized in the above procedures (14) were further 
cloned using a limiting dilution method well known in 
this technical field. The culture supernatant of the 
thus-grown clones was further assayed for antibody 
activity m accordance with the methods (4) to select 
clones with high antibody activity. 

(6) Preparation of anti-human immunoglobulin (IgG, 
etc.) monoclonal antibody 

The clones selected in the above C5) were 
cultured in a suitable medium, for example. RPMI-1640 
medium containing 15% of PCS. until the cell density 
reached its -PPer ii ttl t. Alternatively, the selected 
1*117 C ^""^"ted into the abdominal cavity of 

BAXB/C strain mouse etc. treated with pristane and 
ascites retained collected about 3 weeks later. 

(7) Separation and purification of monoclonal 
antibody 

Separation and purification of the monoclonal 
antibody from the culture-supernatant after 
cultivation of the ascites, from which the cells are 
removed by centrifugation. was easily carried out 
according to methods well known in this technical 

A Sepharose . ** ""•"J* *-tein 

As shown m Experimental examples described 
later, when monoclonal anti-human IgG. antibody of 
the present invention was assayed for its affinity 
for human IgG subclasses by the EL ISA method. lt 

human lg Gl . lgG 2 and IgG 3 . m addition, it 
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Fab fragment, its isotype was proved to be k 
by an imaunoprecipitation method. 2 

5 Bxamm^ 

(1) Preparation of anti^Wn IgG 4 antibody-produciag hybridoma 
BALS/C strain mice (8 - 10 weeks of age) were immunized by 

10 lntraperlt0neal of 150 - 200 „ (100 , 1 biological 

saline) of IgG 4 derived from human serum together vith 100 u \ of 
Freunds complete adjuvant. I^ty one days later. 20 /^g of ^ 
15 dertVed fro " hmnan se ™ B *«. ferthermore, intraperitoneal 

ad Bill i fitered „ Aluffl sedifflent ^ ^ ^ Dm* days later, the 
spleen m isolated and a cell suspension fluid was prepared using 
2{j * PMI ~ le * 0 B6dimn - * nd 10 ■* ^ EPmrl640 medium containing 5 x 10- of 
spleen cells uas 0 i**d with 5 * 10* of KS-1 myeloma cei^ previously 
suspended in 10 ml of EPMI-1640 medium, this tnixtnre was centrifuged 
500 * g for 10 minutes to remove the supernatant. Ke»t. 1 «i of 
25 BrM-1640 medium containing SOX FEG4000 (Merck Go. ,) was added to the 
miXtm « r. after stirring for 1 

<m additional amount of 1 ml of RPffl-1640 medium vas added in one 

being centrifuged at SO0 * g for K> ^tes to re^ the supernatant. 
35 ^ 06118 0btalned Vere «^P^nded in 20 ml of RPMI-1«0 fcedi™ 

containing 15* fetal calf serum (hereafter on abbreviated «s RS), 100 
II 1 each of «hich vas inoculated to each veil of 2 sheet, of tissue 
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culture plates (96- veil, Conning Co. ,) to be cultured at 37*C under 
the atmosphere of 7% carbon dioxide gas. 

On days 1, 2, 3, 5 and 6 thereafter, half amount of each medium 
was exchanged with HAT medium (RPMI-1640 medium supplemented with 10X 
5 PCS, 4 x 10-'M eminopterin. 1.6 x lO-'H thymidine and I x 10-<M 

hypoxanthine) and then cultured further. On deyB 11, 13 end 14 half 
amount of the medium was exchanged with BT medium (RPbT-1640 medium 
supplemented with 10% PCS, 1.6 x 10~"M thymidine and 1 x 10-«M 
hypoxanthine). 

Sixteen days after initiation of fusion procedures, colonies of 
hybridomas appeared in an average of 85X of the wells. Ihese 
hybridomas were cultured in KPMI-1640 medium containing ISX FCS to 
examine the existence of specific antibody production as follows: 

IS The cttlture-supernataiit was used as a fluid to be examined, 50 

u 1 of which was tafcen out to be added to the wells where *»—n IgG 4 
was immobilized, and react at 37*C for one hour. After washing, SOtf 1 
of peroxidase-eonjugated anti-mouse IgG antibody was added to react at 
2S*c for one hour. And then after washing, 30 a 1 of a substrate 
20 solution (B.,0, ♦ ARTS) was added thereto. The reaction was stopped S 
-30 minutes later by adding SO #1 of 2mM-NaH, and the absorbance of 
the reaotant was measured at 450nm. 

The results are shown in table 1. 

25 
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1 Experiaen- 


No. of whole 




walls 


1 


384 




384 




576 




576 



No. of colony 
appearing wells 

384 

384 

320 



No- of «otil>ody 
producing wells 

113 



576 



240 



440 



15 {2) CWa * antl ' Wa » Ufi. -ntibody prxxiaci^ call strains 

anti-human IgG, antibody producing bybridcmas obtained in (1) 
-ere suspended to cak. a concentration of 5 h y bridomas/ tt l in M-mo 
*edin* confining 15% PCS and than the su^ion ^ i^U-d into 
40 wells of . tissue culture plate (ft5-well. Conning Co.., to aate 
20 each well to 1O0 M l. Next, the said eu^ion. was diluted to a 
concentration of one hybrid/*! to be inoculated into 32 veils, and 
then further diluted to a concentration of 0.5 hybrldoma/al to be 
inoculated into other 24 wells. Five days later 100 *1 of 15X FCS ♦ 
RPMI-1640 aediu* vas added to each well. In the case of done HG4-53G, 
" hy ^«^*PP-^^thewellof at the concentration of 0.5 
hybridOMl/,nl - ^ -*ivity against hnnan IgG subclasses was 
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assayed on the culture-supernatant of the clone by ELISA method. 
Experimental results 

Antibody activity against human IgG 4 could be detected but 
not against tgC, . IgG, and IgG, . 
S (3) Production of ant i -human Ig0 4 antibody 

Ihe anti-human IgC 4 antibody-producing hybridoma (10' cells) 
obtained in the previous procedures was suspended in 0.5 ml of 
physiological saline, and then the suspension was transited into 
the abdominal cavity of fiALB/C mouse treated with 0.5 ml of pristane 
10 in advance. Ihree weeks later an abdominal hyperplasia was confirmed 
and the ascites taken out with a syringe and centrifbged in order 
to remove the cells. 

(4) Separation and purification of anti-human IgG, antibody 

The ascites collected in the preceding procedure were salted out 
IS with 18% sodium sulfate, and a resulting precipitation «as solved in 
0.01M borate buffered saline (pH 8.0), which was dialyzed with the 
same saline. 20 mg of r -fraction obtained by salting-out was 
dissolved in 2 .1 of 0.01b* borate buffered saline (pH 8.0) t end the 
solution was adsorbed into a column (1.6 x 5 cm) of protein A- 
20 Sepbarose (Pharuacie AB). At first, impurities were elnted with about 
50 ml of O.Oltt borate buffered saline (pH 8.0). end then with about 
ICO «1 of 0.01M citrate buffered saline (pH 3.5) to obtain monoclonal 
anti-human IgC 4 antibody RG4-53G. 
Experimental example 1 

25 Iodine-labeling of monoclonal antibody HG4-53G (IODO-GFJI method) 
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Fifty fi\ t>f dichlorooethene solution containing 1. 3, 4 % 6- 
tatreohloro-3 a ,6 a -diphenyl glyccluryl (purchased as IODO-GEN from 
Pierce Chemical Co., J at the concentration of 40 U &W was put into a 
glass tube *nd was subjected to air-drying at a room temperature in a 
5 stream of nitrogen. To this tube HG4-S3G antibody solution (30 U6 ^ S 
B. 1) dissolved in 15 * 1 of O.IM phosphate buffer (pH 7.4) was added 
«td 0.5 mCi/S fild radioactive sodium iodide (Md»«I) was also added 
to shake gently at a room temperature for 15 minutes. The reectant 
eolation obtained was passed through a column (1.6 x 50 cm) of 
10 Sepbadex C-25 (Phamaeia ABJ and Pas elated with phosphate buffered 
saline. The first elated fraction was separated to obtain 
labeled no&oclonal antibody HG4~53G. 
Experimental example 2 

Affinity of monoclonal antibody HG4-53S for human IgG subolasses 
15 (1) Affinity for IgG subclasses uonspecifieally bound with mierotiter 
plate 

Into each well of polystyrene^iada mierotiter plate (lizmxlon 2 
plate. Dynatech Co.) 50 ^1 of 0.25M carbonate buffer (pR 9.1) 
containing 0.5 tfg/sl of human IgC subclass (IgG,, IgG„ IgG. or IgC 4 ) 

20 was placed. This plate was allowed to stand at 37*C for 2 hours and 
then washed with 0.1 M phosphate buffer (pH 7.4) (buffer A) containing 
0.1% serum albumin, 0.05% Tween 20 and 0.01X sodium aside, and then it 
w«s further allowed to stand in buffer A at 37*c for one hour. Next, 
efter washing twice with buffer A, SO ul of "'I-labeled HS4-536 

25 solution (0.Q20 - 5 /cCi/ml) was added to each well. This plate was 
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maintained at a room temperature for 16 hours and washed twice with 
buffer A. The amount of "•I-lebeled HG4-53G antibody bound to human 
IgG subclasses of each well was determined by »"I r&dioassay. 
Experimental results 
5 The binding X (B/T%) of « * * I- labeled H64-53G against each 

subclass of human IgG nonspecif ically bound to the wells is shown in 
Fig. 1. HG4-53G had an affinity for human IgC., but not for other 
human IgG subclasses (IgG, , IgG, and IgG, ) at all, Ihe affinity 
constant for human IgG 4 was calculated according to Seatenard's method 
10 and it was K * 2.57 x 10" 1/mol. 

(2) Affinity for human IgG subclasses in a solution state 

"•I- labeled HG4-53G was diluted to 0.5 tfCi/ml with 0.01M 
phosphate buffered saline (pH 7.4) (buffer B) containing O.IX bovine 
serum albumin. To 50 ^ 1 of this solution and 50 # 1 ©f HG4-53G 
15 solution at the concentration of 0.005 - 2.5 /fg/al (HG4-53G dissolved 
in buffer B), 0.1 ml of buffer B was added, and chen SO £ 1 of 
2.5/£g/ml human IgG subclass (IgG, , IgG,, IgG. or IgG 4 ) solution was 
also added thereto to react at 25*C for 16 hours. 

Ihen, mouse monoclonal antibody with a high affinity for human 
20 k chain and A chain each was mixed with the said solution. 5 mg of 
the mixture was added to 1 ml of cyan bromide-activated Sepharose 
carrier (Pharmacia AB) to react, resulting in an immobilized anti- 
human (* * A ) antibody, to each test tube 0.1 ml of this immobilized 
2nd antibody was added to react at 25*C for one boor with stirring. 
25 After washing the antibody 3 times with 2 ml of buffer B. »«1 
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radioactivity of each test tube was determined. 
Experimental results 

•the binding % (B/IX) of «"I-labeled HG4-53G to each subclass of 
human IgG existing in a solution state is shown in Fig. 2, the 
S labeled substance showed a high affinity for button IgG,, but scarcely 
for other human IgG subclasses (IgG, , IgG, and IgG, ). OOeulefcion of 
the affinity constant according to Scetcharde method revealed that K 
a 4.72 x 10" • l/ool. 

(3) Affinity for human IgG subclasses having specifically bound to 
™ allergen disk 

Five mg of monoclonal antibody BG4-53G, which had been confirmed 
to bind strongly to human IgG,, but not to other human IgG suboIUsses, 
was added to 1 ml of cyan bromide activated Sepharose carrier 
(Pharmacia AB) to react each other to obtain an anti-human IgG, 
15 antibody immobilized. Fifty-fold diluted solution of egg-albumen 

specific IgG rich serum was mixed with equivalent volume of 0-015 -0.5 
mg/ml immobilized anti-human lgG 4 antibody to react at 4*C for 16 
hours and then ceutrifuged. Ihe superoatant (50 #1) was aade to 
react with each of 8AST egg-albumen allergen disks (Phadebas RAST, 
20 Pharmaeie ABJ at 25'C for 3 hours. After washing, SO U \ each of •»«!- 
labeled HG4-2G, a monoclonal antibody which binds to all kinds of 
human IgG subclasses, and '"I-Iabeled HG4-53G, each at 2.2 tfCi/«l, 
was added to react at 25'C for 16 hours. After washing, >"I 
rad i oac t ivity use determined 
2S Experimental results 
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Ae shown In Fig. 3. even if « high level of solid phase anti- 
hm-anlgG. antibody was ^de to react in order to remove IgG 4 ^ ^ 
«««ple, -^labeled ^ ^ ^ 

Imaan IgG subclass (IgG,, IgG. and IgG,, remained therein, but ...j.. 
B labeled HG4-S3G did not bind to other subclasses except specific IgG 4 
since it did not react with those other subclasses. 
Experimental example 3 

(1) Assay of bee venom-specific IgG, antibody 

To bee venon allergen disk of IgG BAST (Fhadebas IgG RASI, 
Phannacia AB). 50*1 of* standard' solution containing 5 U/ml- 0 .1 
tO 0/n.l bee venom-specif ic IgG antibody was added to react at 25« C for 3 
Ws. After washing, SO » 1 of -I-labeUd HG4-53G (2.2 tf C i/»1) was 
"Wed to react at 25'C for labours, and ...J radioaetivity ^ 
measured after washing. 




results 



15 A ..amdard a™ of boo vma ,- cr ^l(^ IgC< u abam in ^ ^ 
«w» «l*o extranly lou. 

(2) A«u>«y of egg-BlbmaB specific IgG, antibody 

20 l0 84SI «1* (JhadAa, MSI. Ete^,. ^ 

SO u 1 of 200 . ,2.8a, toW dllttted rolntl6n rf ^..u^..^^ 

ise. rich ^ w ^ te ^ at ^ for3 ^ ^ 

£0 1 1 . ■ T-UbolM BG4-53G (2.2 ,CW) w= to ^ « 

2S'C f or 16 ho^ arf "'I reactivity v« Attend ^ 
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trashing. 

Experimental results 

Ihe dilution curve of eggralbumenTspeoific IgG 4 is shown in Fig, 
5. indicating high binding ratio B/I* in proportion to the 
concentration of effi-albuuen-speeific lgG t , and the background levels 
due to non-specific IgG were also remarkably low. 
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1- A monoclonal antibody which belong to ti>» 

for human lgG 4 , particularly having an affinity for 
specific human IgG, bound to an antigen? but not 
for other specific human IgG subclasses. 



2. Monoclonal antibody HG4-S3G, 



Mtl . 3 ' A *™ ce " the production of monoclonal 
antibodies, which process comprises forming 

TilJT* b6tWOen afttib ^P"ducing cells of an 
animal immunised by human IgG, and myeloma c ° u * n 

llltl^ Product anti-human J g l A 

give clones which produce antibodies with an mte*i*t 
for human I*G ahh affinity 
an a*«^* « 4 * isolating anitbodies not having 
an affinity for human I b g lgG and , Vlng 

having an affinity for specifiers* fgG bound t 



35 



antibody. "•"""Wpurimng sald 

„„ S- * »"«•»« as claimed In claim 4. tAeraii, 

:\x::r " oooeion '' 1 ; * «" - 

»y affinity chromatography using a protein A- 
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binding carrier resin. 

6. A process as claimed in claim 5, wherein 
said carrier resin is Seph arose. 

7. An anti-human IgG^ antibody-producing 
hybridoma capable of producing an antibody as defined 
in claim 1. 

8. The use of an antibody as defined in claim 
1 in: (a) diagnosis other than when practised on the 
human or animal body; or HO assay of IgG 4 t or (c) 
purification of polyclonal IgG,; or (d) elucidation 
of the onset mechanism of an allergic disease. 
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